Novel insights into the role of HSP90 in cytoprotection of H2S against chemical hypoxia-induced injury in H9c2 cardiac myocytes.
The present study evaluated potential mechanisms of hydrogen sulfide (H2S)-mediated cardioprotection using an in vitro chemical hypoxia-induced injury model. We have demonstrated that H2S protects H9c2 cardiomyoblasts (H9c2) against chemical hypoxia-induced injuries by suppressing oxidative stress and preserving mitochondrial function. The aim of this study was to investigate the role of heat shock protein 90 (HSP90) in cardioprotection of H2S in H9c2 cells. The findings of the present study showed that cobalt chloride (CoCl2), a chemical hypoxia agent, significantly enhanced the expression of HSP90 and that 17-allylamino-17-demethoxy geldanamycin (17-AAG), a selective inhibitor of HSP90, aggravated concentration-dependent cytotoxicity induced by CoCl2. Exogenous administration of NaHS (a donor of H2S) augmented not only HSP90 expression under normal conditions, but also CoCl2-induced overexpression of HSP90. Pre-treatment with 17-AAG significantly blocked the cardioprotection of H2S against CoCl2-induced injuries, leading to increases in cytotoxicity and apoptotic cells. Furthermore, pre-treatment with 17-AAG also antagonized the inhibitory effects of NaHS on overproduction of reactive oxygen species (ROS), a loss of mitochondrial membrane potential (MMP) and ATP depletion induced by CoCl2. In conclusion, these results demonstrate that the increased expression of HSP90 may be one of the endogenous defensive mechanisms for resisting chemical hypoxia-induced injury in H9c2 cells. We also provide novel evidence that HSP90 mediates the cardioprotection of H2S against CoCl2-induced injuries by its antioxidant effect and preservation of mitochondrial function in H9c2 cells.